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Abstract 
Calcium is an indispensable element during plant growth and development, 
which not only functions as a signal molecule but also a nutritious element with many 
important physiological functions. Sexual reproduction of higher plants is a very 
complex process including a series of delicate differentiations of sexual organs and 
cells. Ca2+ is of importance in the process of sexual reproduction of higher plants, and 
it has been shown to play a number of roles. But past studies mostly focused on: 1. the 
effects of calcium on pollen germination and tube growth in vitro; 2. the relation 
between the calcium distribution on the tip of pollen tube and the growth of pollen 
tube; 3. the calcium distribution in the ovules and embryo sacs before and after 
fertilization. Nevertheless, the studies about calcium distribution and its functions 
during anther development are a few. So we used potassium antimonate to precipitate 
Ca2+ to investigate the calcium distribution during anther development of Lycium 
barbarum L. The results were as follows: 
Before the stage of microspore mother cell, few calcium-induced precipitates 
were found in young anthers. Then some calcium precipitates appeared in the surface 
of callus wall of microspore mother cells. Many small precipitates accumulated in 
chromosomes of microspore mother cells during meiosis. After the meiosis of 
microspore mother cells, calcium precipitates were increased in the cytoplasm and 
callus wall of early microspores, and then accumulated in pollen wall, especially in 
germ-pores. With the microspore development, abundant of calcium precipitates were 
accumulated between the sexine and enxine of exine of pollen wall. At the late 
microspore stage, a big vacuole formed and the nucleus was pushed to peripheral 
region. Calcium precipitates in the cytoplasm and nucleus of microspore decreased 
sharply, but many were still in the germ-pores. After microspore mitosis, the big 
vacuole was decomposed into many small vacuoles, and till disappeared completely. 
Many calcium precipitates again appeared in the cytoplasm, nucleus and small 
vacuoles of vegetative cell of 2-cellular pollen. As pollen maturating, the cytoplasm of 
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the pollen grains. Many small vesicles with calcium precipitates appeared again in the 
cytoplasm of vegetative cell. After pollen grains maturing completely, there were 
more lipid drops and a few starches in the pollen grains, and only few calcium 
precipitates were in pollen.  
The anther wall of Lycium barbarum L. was composed of four layers of cells: 
epidermis, endothecium, middle layer and tapetum. During microspore development, 
epidermis, endothecium, middle layer became high vacuolization, and had a few 
calcium precipitates in their cytoplasm. The quantity of calcium precipitates in tapetal 
cells changed obviously. The tapetum cells were marked off connective tapetum 
derived from the cells of the connective and wall tapetum from the parietal layer. Two 
kinds of tapetum displayed some differences: more calcium precipitates were in 
connective tapetum than in parietal tapetum. At the stage of microspore mother cell, 
some calcium precipitates appeared on the inner surface of tapetum. During tetrad 
stage calcium precipitates in the tapetal cytoplasm evidently increased, and the 
number of the precipitates in locule reached the peak. During the vacuolation of 
microspore, the connective tapetum degenerated, which was earlier than parietal 
tapetum. Its decomposed substance and calcium precipitates moved into locule and 
joined the development of pollen.  .  
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第一章 前 言 
钙在生物学上的重要性很早就引起了人们的注意，但最初只是把它作为一种
营养元素来看待。直到六十年代在动物细胞中发现钙调素，即 Ca2+的多功能受体





















































































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
